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XIII . Experiments upon Air, and the effeSfs of different 
kinds of Effluvia upon it', made at York. By W. 
White, M. D. F. S. A. Communicated by John 
Fothergill, Af. D. F.R. S. 



Read Feb. 5, t | IhE experiments of which the follow- 
ing are only a part, and which I pur- 
pofe at my leifure to purfue farther, were originally 
undertaken with the defign of afcertaining the ftate of 
the common atmofpheric air in and about this city. But 
in order to form ajuft idea of this, it feemed to me ne- 
ceffary to find, by exa(5l experiments, the real effects of 
the different kinds of effluvia upon air, efpecially fuch 
as are in a natural ftate conftantly mixing with the at- 
mofphere, and to the effedls of which all refpiring ani- 
mals are conftantly expofed ; fuch are thofe from animal 
and vegetable fubftances, and from different kinds of 
foils. As the refult of thofe inquiries appeared to me not 
only curious, but in a medical view very interefting, I 
am in hopes they may be acceptable to the Royal So- 
ciety. 
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It liiay not be aiftifs to preroife a Ihort defcription of 
the foil and iituation of this city. 

It is for the moft p^rt biiilt tipon a, morafsv this is 
more particularly the cafe in the part of th« city fituated 
to the Eaft of the river, which is much the largeft. The 
foil tO'the Weft »f irisinore of a fand or clay. Itisdivid- 
edinto two unequal parts by the navigable river Ouze, 
running from N.W. toS.E. Its iituation is in the middle 
of an extenlive vale, well cultivated, and drained in gene- 
ral ; nor is it kept very raoift and un ventilated by numerous 
thick, woods. We have no very high grounds near us, 
but at fome miles diftance, efpecially to the N. and E. 
are high hills of great extent, called the Wolds. To the 
South there is a gradual defcent down to the Hurnber. 
Our waters are in general hard: we have one or two 
fprings of exceeding pure, foft water. Some of our 
fprings contain a confiderable quantity of various neutral 
falts, efpecially the magnefia and Glauber's falt,fo as to be 
purgative: we have two or -three pretty ftro.ngly chaly- 
beate. The higheft ftate of the barometer in the three 
laft years was 3 . 5 8 ; the loweft, 28.20. Thermometer 
in the ihade, higheft, 81; low-eft, 8. Having no Om- 
brometer, ftiall only obftrve \ii regard to rain, that in 
1774 we had 193 days in which more or lefs rain fell} 
in 1775, 232^ days; and in the laft year, 240. 

Vol. LXVIII. C c Befides 
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Beiidesthe navigable riverOuze, we havea brook called 
the Fofs, which, rifing about twelve miles Eaftwards of the 
city,, runs towards it, and, walhing the caftle walls, emp- 
ties itfelf into the Ouze. This ftream, after floods aiid in 

winter, overflows a large quantity of land, which in fumt- 
mer and autumn becomes an ofFenlive, flinking morafs, 
almoft furrounding the Eaft part of the city. The un- 
healthfulnefs of the evaporation from fome hundred 
acres of ftinking mvid, is farther increafed by its being 
made a receptacle for all kinds of naftinefs ; in this re- 
fped we are more remifs than our anceftors. This has 
been its ftate many ages: leland thus fpeaks of it, 
Fojfa amnis piger, injiar Jlagnantis aqua coUeS^la ex plwvid 
et terra uligine, originem kabet &c." In the thirtieth year 
of EDWARD the third, before the king at York, divers 
perfons were puniflied for txQQ(x)^gporcaria [hog's-ftyes] 
upon the banks of the fofs: andin henry the fourth's time 
the throwing in of dung and other naftinefs into the fofs 
was forbid iinder the fevere fine of one hundred pounds, 
as we find in drake's Eboracum. This was all done for 
the prefervation of the fifli; I wifli it was now attended 
to for a more important purpofe. The draining of it has 
been fome time in agitation, the utihty of which is 
obvioxiSx 

The 
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The apparatus ufed in making the following experi- 
ments is very fimple; and, thoiigh lefs oftentatious, may 
perhaps be more accurate than more complete inftru- 
ments. Firft, a vefTel full of water, of a proper fize and 
figure. Secondly, a common barometer tube of a large 
bore, fo that an ounce phial full of air, being introduced 
into it, occupied at a medium 134 decimal parts of an 
ingh; and upon a further addition of an half-ounce phial 
of nitrous aii-, 205 : this tube is graduated by inches and 
decimals. Thirdly, glafs funnels, with necks of fuch a 
fize as to enter the tube. 

The air, the fubjeit of the experiment, was conveyed 
into the tube, by means of the glafs funnel, imder water; 
the nitrous air is then added to it by the fame method. 
The fpace occupied by them both, immediately upon 
mixture, is noted down, as alfo the time by a watch: 
after {landing the appointed time (half an hour, except 
where it is mentioned otherwife) the fpace then occupied 
is marked down, which being deduced from the firft 
gives the refult of diminution fought for: for example, 
an ounce phial of air from a putrid plumb, with the ad- 
dition of half of nitrous air, took up the fpace of 195 
(part of the firft being abforbed by the water in its paf- 
fage through it) ; after half an hour, ftill 195; fo that no 
diminution following, it was known to be mephitic. 

C c 2 Auguft 
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Auguft 30th, the fame quantity of the air of my garden, 
with the nitrous, occupied 205; after half an hour it 
was diminiflied to 145, which being deduced gave 60, 
the ilate of the air that day ; and fo of the reft. 

The medium ftate of the air of the atmofphere. 
in upwards of two l^undred experiments, was 60° or 
61°. 

EXP. I. Sept. 1 3th, it was in the worft ftate I ever ob- 
fervcd it, 58°, the barometer being 30.30, thermometer 
69°, with a calm, clear fky, wind S.E. air dry and ful- 
try, no rain having fallen for above a fortnight; on the 
fame day we had a flight fliock of an earthquake. 

EXP. II. Sept. aoth, much rain falling, barometer 
30.00, thermometer 60°, wind being South, it was 63°. 
EXP. III. The next day, Sept» 21, a high wind cleared 
the air, barometer 29.50, thermometer 52°, the air was 
64°. It was the fame oa. 5, the wind high and Wefterly. 
This was the pureft I ever obferved. 

EXP. IV. 1 have only obferved it fo good as 68° in 
three inftances, Auguft 16, Sept. 20, and 29; thefe were 
all fliowery days, with a brilk wind. 

EXP. v. As to the influence of the different winds 
upon one atmolpheric air, my experiments are as yet too 
few to afcertain it. I have generally found it the pureft 

during 
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iltiring Wefterly winds, and the worft when it blew from 
the Eafterly points. 

EXP. VI. The difference of the air a little way out of 
the city, from that in the city itfelf, is perceptible enough. 
Auguft 9th, the air of the city was 59", beyond the city 
walls 62°. On the i ith of the fame month, the firft 
was 6o°,thelaft 62". 

EXP. VII. Common air being brilkly agitated with 
water for half an hour, was found to be made worfe. In 
one experiment it was reduced from 59° to 57°; in ano- 
ther, from 61° to 59°; in a third, from 61° to 57°; in a 
fourth, from 62° to 58°. Air obtained from glazier's 
putty by the nitrous acid was meliorated by the fame 
procefs. 

In order to find the efFeils of animal exhalations upon 
air, the following experiments were made. 

EXP. VIII. The air of my bed at night I found to be 
62°, the next morning it was reduced to 58°; this was 
feveral times repeated. The diminution here will appear 
very confiderable upon obferving, that it was the effed 
of the breath, &c. of a fmgle perfon, in a large, airy 
room, the bed-Gurtains always open, except on the fide 
facing the window, which is quite open to large gardens, 
and never ihut with ciurtains. It fully Ihews the unwhole- 

fomenefe 
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icmenefs of fmall rooms, clofe beds, Sec. efpecially in. 

dileafes. 

EXP. IX. Some air which I had refpired as long as 
could be without manifeft inconvenience, was by it re- 
duced from 62" to 40°. This illuftrates the preceding 
experiment. 

EXP. X. A fmall piece of frefh veal was put into a 
phial containing eight ounces of common air, and fuf- 
fered to remain therein twenty-four hours : the flefli was 
then iJerfecftly fweet, but the air was much injured, be- 
ing diminiflied from 64° to 55. Being left together 
twenty-four hours longer, the air was reduced to 10°, 
or rendered nearly mephitic; yet the flefli was not putrid, 
only fmelling rather faint and mufty. 

It is evident from hence, that fomething had efcaped 
from the flefli, whilfl: yet void of any putrid fmell,fo as to 
render the air very noxious : I fuppofe this effluvia to be 
pure phlogifton. Hence it feems, that this principle is 
capable of rifing, per fe, uncombined with the faline 
part of animal bodies, the union of which is fupi)ofed to 
give the putrid fmell. It proves Sir John pringle's fujv 
pofition, that phlogifton, when Angle, is imperceptible 
to the fmefl; but I think it alfo fliews it to be peftilen- 
tial. In our experiments it was devoid of fmeJl, confe- 
quently contained no mixture of volatilized acid; yet it 

had 
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liad tlie common properity of all putrid effluvia, that of 
rendering common air noxious. 

EXP. XI. Air taken from- within a privy was found in. 
feveral experiments to be equally good with the common 
atmofpheric air. One trial only gave a different refult; 
here the external air being 62°, that of the privy was 
only 60°. 

The refult of thcfe experiments was contrary to my 
expedtation, and I was not fatisfied without makingfeve- 
ral trials. Sir john pringle obferves, that ihc fences hu~ 
mana. are, perhaps, in a natural ftate little if at all in- 
fe6tioxis. Thefe experiments confirm the juftnefs of his 
fuppofition. The recent excreta of a perfon in perfe6l 
health are here underftood; in putrid difeafes they muft 
neceflarily partake of the general ftate of the fyftem, 
and become very noxious and infeitiouSi 

EXP. XII. The following experiments were made to 
difcover the efFe6ts of vegetable effluvia upon air. They 
were put into a phial of air, containing eight ounces, 
immediately after being gathered out of my garden^ 
the time of ftanding together half an hour, except in a 
few cafes particularly noticed. 
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Flowers of Ulmaria, diminiflied it from > . 63 to 5 i 
Ten-week Stocks, . . 631053 

Mignionette, . . . 601054 

Calendula vulgaris, > . 60 to 54 

French ditto, . . . 60 to 55 

Naftvirtium indicum, . . 601055 

Carnations, . . . 60 to 56 

Tree primrofe, . . 60 to 56 

Antirrhinum, . . 60 to 57 

Leaves of Sage . . . . 61 to 55 

Thyme, . . . 6 1 to 5 6 

Mint (common) . . 6 1 to 5 7 

Ditto (pepper) , . 61 to 57 

Parfley, . . . 61 to 57 

It is evident from thefe experiments, that vegetables, 
when frefh and vigorous, exhale a noxious matter in 
confiderable quantity, which quickly renders common 
air noxious. This is moft remarkable in the flowers, 
next in the leaves, and this in proportion to their firm- 
nefs and texture. 

EXP. XIII. In the laft experiments we have faid, that 
the air only flood in <;onta(St with the vegetables half an 
hour; let us fee here what efiecft a longer time of ftand- 
ing together may have, viz. 16 hours. 

Flowers 
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Flowers of Ulmaria diminiflied it from 


60 to a 


Ten-weeks flocks, 


60 to I 


Leaves of Sage, .... 


61 to 9 



The vegetables were at the end equally fweet as when 
firft gathered and put into the phial of air. 

Thefe fa6ls are very curious, interefting, and con- 
vincing. It is amazing, that vegetables, whilft frefli and 
free from the leaft degree of pxitrefcency, fhould have 
fuch a noxious tendency as to fpoil the air, and render it 
not only ufelefs but fatal to animal life, and that in fo 
Ihorr a time. 

We have here a ftriking example of the neceflity of 
faithful experiments: by them alone we can add cer- 
tainty to fcience, and develop nature in her moft fecret 
and abftrufe operations ; and as flie is unchangeable in 
herfelf, every difcovery extorted from her is immutable. 
For want of attention to this laborious but fole method 
of coming at truth, it is a pretty general opinion in the 
world, that even rotten vegetables are little noxious : and 
a late author, whom I only mention becaufe his book is 
pretty generally read, in a chapter upon putrid fevers 
and infedion, exprefsly fays : " The effluvia of rotten 
« vegetable matters have little effed in contaminating 

Vol. LXVIII. Dd "the 
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" the air ; from fome experiments it appears, that they 

" poffefs rather an antifeptic virtue." 

We know, however, by fatal experience, that both ani- 
mal and vegetable fubilances, when in a corrupted ftate, 
are the obvious fources of the mofl dreadful and alarm- 
ing difeafes, from the mildeft putrid fever up to the plague 
itfelf. Sir john pringle gives us an inftance of the jail 
or hofpital-fever, caufed by the infecSlion of a gangrened 
limb. A dreadful fever was caufed at Venice by a quan- 
tity of corrupted fifli ; and at Delft by pvitrid cabbages 
and other vegetables. Many inftances of this kind may 
be brought, by which countries have been almoft depo- 
pulated. 

But it is no wonder that animal and vegetable matter, 
when in a ftate of abfolute corruption, Ihould be preg- 
nant with fvich dreadful effe<5ls. InftincSl leads us to fly 
from the danger when we perceive the cadaverous fmell. 
The ninth, tenth, twelfth, and thirteenth experiments 
demonftrate, that our fenfes are by no means capable of 
diftinguifliing infedlion, nor, by warning us of the dan- 
ger, of leading us to avoid it. They Ihew, that both aninial 
and vegetable matter, when perfecSlly frelh, fweet, and 
devoid of puti'efcency, exhales fomewhat of a very noxious 
nature, inducing a putrid ftate in the living body, which 
proves deftru6live to animal life. 

I Hence 



OH Atr^ &c. 105 

Hence 1 do not hefitate to declare, that in jails, hofpi- 
tals, arid other crowded places, we ought not by any 
means to eftimate their wholefomenefs by the abfence of 
difagreeable fmells alone. The principle of difeafe may 
lurk therein unperceived by our limited fenfes. The 
method ufed in thefe experiments is the only tme one by 
which we may judge with fome degree of fafety. 

The crowding together of a number of men in camps, 
hofpitals, jails, lick rooms, 8cc. will prefently generate a 
moft malignant and infectious fever; and in a very fhort 
time, efpecially if the place be clofe, un ventilated, and 
the weather hot, the moft fatal effects will follow. Of 
this we have a moft remarkable example in the affair at 
Calcutta. 

Mr. HOLWELL and one hvmdred and forty-five more 
people, in perfedl health, were, by order of the vice-roy, 
fhut up in a place of confinement, atfeven o'clock in the 
evening. The place was 1 8 feet by 1 8 feet, containing 324 
fquare feet, fo that there was a fquare for each perfon of 
a 6| inches by la inches, which was fufficient to hold 
them without prefling violently upon each other. The 
weather was extremely fultry, and the place of confine- 
ment having only one fmall grated window to the Weft, 
the air within could neither circulate nor be changed. In 
lefs than an hour after their being inclofed, many of the 

D d a unhappy 
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unhappy people were feized witk violent difficulty of 
breathing, feveral were delirious, the place was filled 
with incoherent ravings, exclamations, and cries of dtf- 
trefs: the cry of water ^ water ^ was predominant; it was. 
handed to them by the centinels, but had no effect in 
eafing their thirft. Before eleven o'clock many were fuf^ 
focated, or died violently delirious. By twelve o'clock 
all that furvived, except a few at the grate, were to the 
higheft degree phrenetic and outrageous; they now 
found no relief from water, but air could not be pro- 
cured. Soon after, thofe at the grate grew ib inieniible^ 
that We have no account of what happened till they 
were releafed from their confinement at fix o'clock next 
morning. Such was the eifecfts of animal effluvia in a 
clofe and unventilated place in the fpace of eleven hours, 
that^ out of one hundred and forty- fix fouls, no moire 
than twenty-three came out alive, and thofe in a high^ 
putrid fever, of which, however, by frelh air, Sec. they 
gradually recovered. 

In all confined places, in proportion to their airynefs,, 
wefindmoreorlefsof this. In hospitals, though the wards 
may give no marks of it by any apparent dirtynefs or 
difagreeable fmell, we may obferve its eflfe<3:s; difeafes 
which ufually admit in private practice of an eafy cure^^ 
are often very tediousj and apt to aflume anomalous 

fymptoras. 



m Air, &c» 307 

fyinptotnfi. Healthy peribns, admitted for the cure of 
recent wounds and other accidents, foon become pale, 
lofe their appetite, and are generally difcharged weak 
and emaciated, but foon recover by the benefit of frefli 
air. In fome hofpitals the cure of a compotind fradture 
is rarely feen ; in private pradtiee, and a pure air, fuch 
eafes feldom faiL Such and many more are the efFedts 
of bad air, which, though not virulent enough to caufe 
ai putrid, fever in its more malignant form, is yet fuffi- 
cient to excite it to fuch a degree as to undermine the 
conftitutions of the patients, and render the difbrders, for 
which they were admitted, anomalous,, tedious, and 
£atd[> 

We have demonftrated, that the efl3.uvia of vegeta- 
bles, even whilft perfe<Slly fweet and frelh, are equally 
poifonous with thofe from animal fubftances. The vege- 
tables were feparated from their parent plant, confe- 
quentiy not in a growing or vegetating ftate. 

lexp. xtv. Being defirous of finding the eflfe<£lis of 
eftuvia from ripe fruit upon air, fix ripe goofebeiries 
iiced wereinclofedfixteen hours in a phial with eight 
ounces of common ^ : the air being t hen put to the^teft, 
was found to be dimiftifhed from 6a° to 40°.. 

Hence: 
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Hence it appears, that freib fruit have, in co»\- 
mon with other vegetable matters, a great power in pol- 
luting the air, and rendering it noxious. 

£XP. XV. In order to find whether any part of the 
pernicious effects of vegetables upon air in the twelfth 
experiment might be owing to their odorous particles, 
the following experiments were made. In each, the 
quantity of inclofed air was eight ounces ; the time of 
ftanding together fixteen hours. 

I o grains of Muflc diminiflied it from . 63 to 62 
"*- rCamphor, . . . . 63 to 6a 

Affa-foetida, . . . ^ 62 to 6 a 



o 

s 

^ \ Saffron, , . . . 62 to 6a 



3 



Opium, .... 601058 

Vol. Sal. Ammoiaiac. . . 601058 



Mu/k and camphire were fele<5led as examples of 
effential oils ; the firft of the animal, the fecond of the 
vegetable clafs. The affa-foetida as an inflance of the 
foetid odour; opium of the narcotic. Saffron, from its 
mode of preparation, is incapable of corruption whilfl 
kept dry, and could give nothing but pure odour. The 
volatile fait was an example of the volatile odour. 

Hence we find, that pure odour has little, if any, 
effea: in polluting the air. For where any difference 

occurred 
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occurred, it is fo fmall, that I attribute it rather to fome 
little inaccurracy in condu£ting the experiment. Nor 
did I think it neceffary to repeat the trials, being fatisfied 
that their poifonous efFe£ls in the twelfth and thirteenth 
experiments were not in the leaft owing to their odour^ 
but to their organized ftrudture, tending to dillblution 
from the time they are deprived of nourifhment ; fuch 
is the perfect agreement between vegetable and animal 
fubftances. 

It is demonftrable from hence, that the filling of 
rooms with nofe-gays and bunches of flowers is by no 
means a fafe pracStice, efpecially in clofe rooms or fick 
chambers; their effluvia are of fo noxious a nature as 
quickly to render the air tmfit for the purpofes of refpi- 
ration, and cannot fail of having bad efFe£ts upon lick 
and valetudinary people in particular. 

But it is alfo evident, that the odorous parts of vege- 
tables, when feparated by art from the putrefcent, are by- 
no mean^ hurtful. Hence, except in particular confti- 
tutions, or in cafes where their ftimulus may be hurtful, 
they may be fafely ufed as agreeable odours, and to ob- 
viate the fmell in fick rooms, 8cc. The volatile alcali, as 
Sir JOHN PRiNGLE obferves, appears in this view perfectly 
innocent^ 

What 
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What is here faid is underftood of plants gathered 
and feparated from the roots. Dr. priestley difcovered 
a different property in them when in a vigorous, grow- 
ing itate, they then abforb from the atmofphere; but 
this ceafes with their hfe, they then exhale putridity, 
and haften to diflblution. 

We come next to another, not lefs curious and impor- 
tant, part of our experiments ; the efFe<Sts of the eiEuvia 
from moift, marfliy, and other kinds of foils, upon air. 

This fubjedt, as particularly eonne6ted with our art, 
regarding the endemic difeafes of different countries, 
and a plentiful fource of the moft dangerous difeafes, 
has much employed the attention of phyficians and phii- 
lofophers. The nature of mia/mataisy as far as I know, 
as yet but imperfedlly underftood; hence general una- 
nimity of opinion is not to be expedted : nor can a p^r- 
fedt coincidence in the refult of experimenis be at once 
attained, efpecially if made by p^rfons with different 
views, and under the influence of difierent ideas ajod 
perhaps prejudices. 

In' order to attain truth, wemuft take faithful experi- 
ments, made with fedulous observation, for our guides; we 
Ihall find them to reileift mutual light and truth upon each 
other. Thus we gradually lift up the veil of nature, and 
become acquMnted with her genuine form ; nor let us 

imagine 
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imagine her ways to be infcnitable; it was merely 
through ignorance that the ancient Egyptians covered 
Ifis with a veil, making her declare that no mortal could 
lift it up. 

EXP. XVI. The air over the river Ouze was conftantly 
purer than that of my garden by two or three degrees. 

EXP. XVII. The fame was obfervable in the air over 
the fofs* This was at a time when, in confequence of 
floods, the current was pretty rapid, all the mud and 
marfhy ground being covered to a confiderable height 
with water. 

I next tried what effect the fame waters might have upon 
air, when confined together. Two ounces of the water 
was put into an eight-ounce phiaJ, fo that there were fix 
ounces of air; being corked up, they were fufFered to 
ftand together fixteen hours. 

EXP. XVIII. The air from the Ouze water was equally 
good as at firfl:; and this in feveral experiments. 

EXP. XIX. The fame was the refult in the fofs water. 
It was perfedtly free from mud, yet not fo clear as the 
river water, and had fome of the lens palujirh fwimraing 
in it. 

Hence we find, that the air was not any way polluted 
by ftanding over the ftirface of water. Perhaps if longer 
time had been allowed in the nineteenth experiment, 

Vol. LXVIII. E e the 
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tlie lens palujlris might have grown putrid, and hurt the 

air. 

EXP. XX. Sonie of the fofs water was next tried; fo 
foul as to depofit a muddy fediment upon ftanding. 

In on6 experiment the air was reduced from 62° to 
58"; in another, from 62° to 57°; in a third, from 60° 
to 56°. 

EXP. XXI. It has been obferved by thofe phyilcians 
who have had the moft opiwrtunities of being ac- 
quainted with the difeafes peculiar to low, ftagnant, and 
fenny fituatiohs, that they feldom begin to appear until 
the water is fo far evaporated, that the black and flimy 
mud begins to appear. In order to know this, the fol- 
lowing experiments were made. 

Two ounces of the black {linking mud of the fofs was 
put into the eight-ounce phial of air; being clofed, they 
were fufFered to remain together twelve hours. The air 
in twelve trials being put to the teft, the refults were as 
follow. 

In feven experiments the air was reduced from 62° to 
34°; in three, from 62° to 36°; in two others, from 60° 
to 3S°- 

Thefe are convincing examples of the noxious c?i'c€t9, 
of the effluvia from putrid bogs and marflies. Although 
2 was perfeaiy convinced of this by the authorities of 

Sir 
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Sir JOHN PRINGLE '''''', Dr. lind''"^, CLEGHORisf '''-', Scc. as 
alfo by my own reflexions and obfervations ; yet I was 
pleafed to prove it in my own ftudy, and to be able to 
bring it to the evidence of the fenfes. It is not a little 
fetisfa<Story to prove, by modern experiments, the truth 
of obfervations made in remote antiquity. 

A late ingenious author '^''^, from experiments' made 
with raw flefh fufpended over bogs, finding that the 
effluvia rather retarded than haftened putrefaction, ven- 
tures to declare, that he is " even inclined to doubt of 
" their (marfti effluvia) infalubrity in any refpedt." 

But it fliould be remembered, that an atmofphere, 
already faturated with putrid matter, was by no means a 
proper mm0vmnt for taking off and fufpending a far- 
ther portion of putrefcent matter. 

And we ought to confider, that miafrnata, aque ac 
mfidk^meHtay^on agutttin cadaver. As all impreffions 
upon our fyftem are made through the medium of 
the nerves, no motions can be excited, nor .farther 
imrtmUqmdi nermftht produced, in bodies divefted of 
nervous energy. My experiments prove, that marfh efflu- 
via are poifanous to a living animal; yet they may pro- 

/m;. IfiJfeafes o£ die Army, ftvo. 

f 4J Eflay on the pifcafes iocidental to Europeans in hot Climea. 

"ftj Dileafes of Minorca. 

|yy®qifetiia«nM'Snti»iry iato-die.'G&tffeis.of. |Wtt^^^ 

E e a '^ably 
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bably zB. as an antifeptic upon the dead one. Fixed air 
is a powerful antifeptic in the one, but is deadly to the 
other. Nitrous air preferves all flefli from corruption 
after death; yet let any living animal but once breathe in 
it, and it inftantly expires. Some of our bogs have the 
Angular property of preferving dead bodies not only 
Iweet but pliable for many years ; but we are certain they 
■xnt at the fame time deadly to living animals. 

EXP. xxit. A fourth- part of an eight-ounce phial was 
filled with the fame mud as in the laft experiment, but 
fo much dried in the fun as to be eafily rubbed into a 
powder, the reft being air; after being corked, they were 
fet by for twenty-four hours, and in the interim fre- 
quently agitated. The air being at the end put to the 
teft was fcarcely altered, the greateft diminution in feve- 
ral different experiments was only from 62" to 60°. So 
that the air was yet quite good, although they flood dou- 
ble the time of that in the lafl experiment. 

Hence it is evident, that bogs and marfhy grounds, 
when dry, or perfectly drained of their moiflure, become 
healthy, and emit no noxious exhalations. 

This illuftrates the obfervation, that fuch fituation& 

are not liable to produce their pecxiliar difeafes during 

the dry feafbns, or after being well drained. And it is 

obferved, that in the moil unhealthy of our Settlements 

♦ in 
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in Africa, tlie Eaft and Weft Indies, the inhabitants are 
at fuch times liealthy. But wlien the wet feafons begin, 
the fcene is reverfed; the air immediately becomes 
vitiated, polluted, and deftrudtive; putrid fevers ariie, 
and fpread deftrudlion over the country. The ingenious 
Mr. IVES gives a dreadful inftance of this, and of the 
diabolical revenge of the Arabs, when they think them- 
felves injured by the Turks at Baffora : they, by breaking 
down the banks of the river near that city, lay all its en- 
virons under water. After the water is nearly evaporated, 
the mud and other impurities corrupting, pollute the 
air to fuch a degree as to caufe a moft mortal fever in 
that populous city. This was the cafe when Mr. ives 
was there: of this fever fourteen thoufand fovils pe- 
rifhed; and of the Europeans fettled there only three 
efcaped with Ufe: a moft horrid mode of revenge, and 
a dreadful example of the deadly effedls of marfties and 
ftagnant waters in hot climates. Let us fee if we can 
prove this by a£lual experiments. 

EXP. XXIII. To the fame powdered mud ufed in the 
laft experiment, was added as much water as was re^ 
quired to bring it to the fame confiftency with that in the 
taventy-firft experiment. This being inclofed with fixt 
ounces of air as before, ftood twenty-four hours. 

The 
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The air had then cjontraiSted a noifbme fmeU, like a 
new-cleaned ditch, arid was diniinifhed frQm62° t0 49°t 
Several experiments gave the fame refiilts : on ftanding 
longer, it was diitoiniftied from 6a° to a 9°; 

This expeifiment proves; and iUnfticalies the effecSks o£ 
moiflure co-operating with unhealthy foils in producing 
their pernicious efFe<as, MoiJEhirfe to a certain d^ee ii 
neceflary to every kind of fermentation; hence I fiifpedt, 
that by the falling of a certain cpiantity of rain upoii> 
marfhy gro«i^,afd'Enfentati<ki immediately comm^Qsresr 
in the putrid foil, a quantity of vitiated particles are fet 
at liberty, by which the air is polluted. The degree of 
fermentation is influenced by the degree of heat, and the 
greater or lefs quantity of moifture. 

EXP. XXIV. To the mud lifed in thelaft expierimeiitjib 
much n>ore water was added as to dilute it fo that; upoa 
fubfiding, a iconfi<feabie hedght of water fwam above it; 
it was confined With the air,, and ilood as in the laH 
experiment. 

The air feeing then tried by i4ie tefli^ it was in nain- 
ftance found farther diminilhed than fjrom 6 a" to 5-6*. 

This expeifiment w^ made with a view of dircdvering 
the effedt of marihes and bogs when laid under watery 
and we find that rheijr danger is in a gceat nseafus^ ob* 
viated by it; fo that the putrid fermentation is either 

prevented 
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prevented by too much, moifture, or the efHnvia are ab- 
forbetl in pafRng through the fuperincumbent bed of 
waiter : perhaps the cold generated by evaporation may 
have fome effect. 

This fully proves the propriety of Sir john pringle's 
remark, v^here, in giving cautions for avoiding difeales 
arifing from: putrid air, he fays, " As for cantonments in 
" rnarfliy grounds, if the troops muft remain there in 
" th€ dangerous feafon^ it will be better to float the fields 
'« entirely, than to leasre them half dry; for the flial- 
■*' lower the water the more it will corrupt, and the eva- 
" poratifltti will be greater iapjoportion." How beautir- 
fully i&this illufirafeed by the twenty-fir^, twienty-fecond, 
tST'eaty-third^ and tweitfy-fourth expejiments! An in- 
ftance of the perfect agreement of faithful obfervatioh 
with teKU& and nature. 

iXFvKXy. Two ounces df dirt fwept from the ftt!eets 
were inclofed in;atoe' JifeJal as before; after ftanding toge- 
ther twenty*-foiar hours, the air was found to be dimi- 
niiked Qorifiderably, from 6a° to 50°. 

Hence it appears how Well the xtx^p^vaX^ ConfvJlt 
the health of the inhabitant^ as welt as the neatnefs 
of cjitiea and large towns,, by enforoing due attention to 
the cleaning and paving of the ftreets in their tefpec- 
tive diftri<S8. 

a EXP.. 
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EXP. XXVI. The fame quantity of loamy, vegetable 
earth, out of my garden, and brought to the confiftence 
of thick mud by addition of water, was next tried. The 
air was found but little worfe; in one inftance only di- 
mini filed from 59° to 55°; in another, from 64° to 61°. 
It is probable from hence, that fine loamy vegetable 
earth contains little putrefcent matter, as it gives little 
noxious effluvia. The addition of animal and other kinds 
of manures will much vary their effects in this refpe(5t. 
EXP. XXVII. A mafs of the fame confiftence was formed 
of pure clay and water, the other circumftances of the 
experiment being the fame. The air was not found the 
worfe by it in fix trials : in one there was only the fmall 
difference of 62,° to 61°, certainly the refult of fbme 
flight inaccuracy. 

So that the pure clay foils appear to be favourable to 
health; they emit no kind of feptic or noxious effluvia. 
EXP. xxviii. Wet fand was tried in the fame manner, 
and found to have no noxious effedl upon air: from 
which it may be concluded, that the general notion of 
the falubrity of fandy foils is founded on truth. 

I fhall at prefent conclude with recapitulating a few 
inferences, which feem to be proved by the preceding 
experiments. 

I, The atmofpheric air is rendered worfe by a long 
tx>ntinuance of dry weather. 

It 
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a. It is purified by rains and winds, efpecially Wefterly 

ones. 

3. It is confiderably worfe in cities and large towns^ 

than in tlie country, even at a fmall diftance. 

6. It is quickly poifoned by the effluvia from animal 
bodies, even whilft perfedlly fweet and free from pu*- 
tridity. 

7. Vegetable matters, when not in a growing ttate> 
have a fimilar efFe(5t, and in a degree equally powerful. 

8. And this is not any ways owing to their aroma of 
odorous parts. 

9. Phlogifton fifes alone. 

I o. Phlogifton is imperceptible to the fmell, perfe. 

II. Phlogitton is, /»^ry^, peftilentiaL 

I a. The abfence of difagreeable fmells is by no means 
a criterion of the healthful ftate of jails, hofpitals, &G. 
or of their freedom from infedioui 

1 3. Mere odour does not injure the air, nor do vola^ 
tile alcalieS". 

14. The air is generally pure over waters. 

15. The air is greatly injured by the effluvia from the 
thick mud of bogs and marflies. 

1 6. But this is much obviated by laying them under 
water. 

Vol. LXVIIL Ff t7. Air 
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17. Air is not hurt by fuch mud when perfectly dry. 

18. Air is alfo infe(5ted by the dirt of the ftreets. 

19. Pure loamy vegetable earth has little of fuch 
ejBFea:. 

20. Air is not at all polluted by pure clay foils. 

21. Nor by thofe of pure fand. 




